Impact of spotting on separation resolution and efficiency. To better assess the impact of the spotting process on the resolution, Table S Sample: 0.5 µL of the Tryptic digest of total caseins (3.5 µM), α−  (1.75 µM), β− (2.3 µM), bovine serum albumin (0.75 µM), ribonuclease A (3.75 µM). Sample and matrix application method as described in the materials and methods section.
List of the identified peptides. For the different experiments related in the main part of this article, the following tables mention the experimental and theoretical masses of the detected peptides, the mass accuracy, the corresponding sequences and each peptide position within the considered protein. The number of missed cleavage as well as existing modifications is specified. Finally, for each table corresponding to a CE-MALDI-MS experiment, the fraction in which each peptide has been detected is indicated. Numerical model for diffusion-migration simulations. The diffusion-migration numerical simulations are decoupled in 2 steps, following a supporting electrolyte excess assumption. First, the electric potential distribution is calculated using the classical Laplace equation (1). Then, the calculated electric field is used in the transient Nernst-Plank equation (2) in order to determine the time evolution of the concentration distribution of the sample plug species.
(1)
where j is the electrical current density, φ the electrical potential, σ the solution conductivity, c i the species concentration, D i their diffusion coefficient, z i their charge, F the Faraday constant, R the gas constant and T the temperature. In the droplet, an apparent diffusion coefficient D app is introduced to take into account the microscopic chaotic motion, or "spontaneous" convection, following a concept introduced by Levich. 1 The effect of this microscopic fluid motion is non-negligible in macroscopically still solutions and acts as an apparent diffusion coefficient depending on the distance y from a solid wall:
where δ is the thickness of the classical Nernst layer. Eq (3) illustrates that the diffusion coefficient is equal to its theoretical value in the stagnant layer (y<δ) and vary in y 4 when y is larger than the diffusion layer thickness δ.
The solution is assumed to be isothermal without any macroscopic convection. To decouple the electric field calculation from the transport equation, a uniform conductivity is assumed due to the presence of the BGE. situation where the spontaneous convection is considered negligible. In a second case (Images F to J), this effect is taken into account following Eq (3). Even if this increases the model accuracy, it has to be noticed that the macroscopic convection is undoubtedly playing a more important role in the present case. Indeed, in addition to the evaporation process, each capillary manipulation (sequential dip and removal) certainly affects the droplet steadiness.
Nevertheless, the iontophoretic spotting process can be well understood. As suggested by Figure S -2, the process can be divided into three steps. At first, the migrating peptide enters the collecting droplet by migrating in a crown-like zone. Then, depending on the magnitude of the convection, the crown-shape is more or less distorted in the vertical direction. Indeed, as can be seen on the images C,D and H,I, the further away the species are from the capillary, the higher the convection and the higher the dispersion. Finally, it can be observed that some of the collected species migrate toward the electrode (Images D,I, and E, J) where those species will be irreversibly attracted, the experimental drawback being certainly an increased carryover of the collected species from fraction to fraction. If the images E and J of Figure S -2 are compared, it can be suggested that the amount of peptides attracted by the electrodes is lower when the spontaneous convection is taken into account.
To further prove this last point, we have evaluated the amount of species, which can efficiently enter the collection droplet. To do so, we have calculated the flux of migrating and diffusing species across a virtual horizontal barrier. Experimentally, this barrier could be considered as the thickness of the film of liquid, which remains on the capillary when it is lift up from the droplet after a given collection time. As it was not experimentally possible to to be optimized when iontophoretic spotting is used. Indeed, for a short collection time of 10 s, the percentage of efficiently collected species can vary from about 60% to less than 10% when the film thickness is increased from 50 to 200 µm, as the species don't have time to cross the remaining film. This last case leads potentially to a significant carryover of the collected species from fraction to fraction. Then, if the collection time is gradually increased, it can be seen that the percentage of collected species increases. If this approach can constitute a solution for the analysis of a rather simple mixture, it is not the case for more complex ones, as the highest peak capacity will be required. Considering the results of this simulation part, it can be concluded that the coating of the outer outlet part of the separation capillary, has to be properly optimized as it can influence a lot the obtained results. Especially, in the case of electrophoretic separations carried out under high electric field or under conditions that induce large electrophoretic mobilites of the separated analytes, the outer coating of the capillary outlet should insure the lowest film thickness while allowing current application when the capillary is moved from fraction to fraction.
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